Research and Application in Enhanced Oil Recovery of Modified Polymeric Surfactant by 徐亚乐
  
学校编码：10384                           分类号________密级________ 










Research and Application in Enhanced Oil Recovery of 
Modified Polymeric Surfactant 
 
徐 亚 乐 
 
指导教师姓名：沙 勇 副教授 
企  业 导 师：张 卫  高 工 
专  业 名 称：化  学 工 程 
论文提交日期：2016年    月 
论文答辩时间：2016年    月 




评    阅    人：________ 
 


















另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的资



























（     ）1.经厦门大学保密委员会审查核定的保密学位论文，于   
年  月  日解密，解密后适用上述授权。 






                            声明人（签名）： 






























二醇对 PVA 改性的影响，将 PVA 配置成质量分数为 5% 的 DMSO（二甲亚砜）
溶液，反应于 363 K 下进行，使用氢氧化钠作为催化剂，反应物料的加入量都采




如下，将 PVA 配置成质量分数为 5% 的 PVA/DMSO（二甲亚砜）溶液，先与马
来酸酐反应，然后将产物再与脂肪醇反应，得到一系列同系物，反应于 393 K 下
进行，使用甲醇钠作为催化剂，反应物料的加入量都采用 50 g 质量分数为 5% 














































This paper aimed at a new attempt to develop new types of polymer surfactants 
because there are few types of polymer surfactants, and their effect is not satisfied at 
present when they were used in tertiary oil recovery. By means of the modification of 
polymeric surfactants, the polymeric surfactants can effectively increase the miscibility 
between the oil and water, and can show some special properties of polymeric 
surfactants, such as high viscosity, flocculation etc. At the same time, efficiency of oil 
recovery can be enhanced while the formulation task of surfactants in tertiary oil 
recovery can be reduced as well as optimizing the production process and improving 
the economic benefit. 
Experiments utilized PVA (polyvinyl alcohol) as the main base material, and a part 
or group of PVA was modified. The modification methods were divided into the 
following six parts: (1) first of all, small molecular grafting reaction of PVA with fatty 
alcohols; (2) By bifunctional maleic anhydride grafting reaction of PVA with fatty 
alcohols; (3) PVA modified by oleic acid; (4) PVA crosslinking reaction with 
glutaraldehyde; (5) By means of bifunctional maleic anhydride, grafting reaction 
between PVA and styrene; (6) By means of bifunctional maleic anhydride, exploration 
of the modified process of PVA with SBS. 
With respect to grafting reaction of PVA with fatty alcohols, influence of n-butyl 
alcohol, isobutyl alcohol, n-heptanol and lauryl alcohol on PVA modification was 
investigated. PVA was made into 5% (wt) DMSO (dimethyl sulfoxide) solution, and 
reaction was carried out under 363 K with sodium hydroxide as catalyst. 50 g 
PVA/DMSO solution was reacted with 0.25 ml fatty alcohols so a series of homologue 
was acquired. According to viscosity and surface tension tests of products, the most 
optimal performance belonged to PVA products modified by lauryl alcohol. They can 
















With regard to grafting modification of PVA by bifunctional group material maleic 
anhydride in fatty alcohol experiments, the experimental process was as follows: the 
PVA was added to 5% (wt) PVA/DMSO (dimethyl sulfoxide) solution. Firstly, PVA 
reacted with maleic anhydride, then the product reacted with fatty alcohols, finally a 
series of homologue products can be acquired. Reaction was taken under 393 K with 
sodium methoxide as catalyst. Ratio of the reaction materials was 50 g 5% (wt) PVA - 
MAH /DMSO solution vs. 0.25 ml fatty alcohols. For a series of homologue, the 
product viscosity data tests showed that this series of products had good viscosity, and 
PVA products modified by lauryl alcohol had the best viscous effect, but the surface 
tension data test showed that this series of products had low surface activity. It means 
this product can be improved further. 
The esterification product of PVA and oleic acid had high surface activity, but its 
water-solubility was very poor. At low concentration product can dissolve completely, 
but with the increase of solute quality product only swell instead of dissolve. 
The experimental results of the crosslinking reaction between PVA and 
glutaraldehyde showed that the product was a kind of absorbent material, and both its 
surface properties and viscous effect were not improved significantly. 
In the preparation of PVA-SMA (styrene - maleic anhydride) copolymer, firstly the 
styrene-maleic anhydride copolymer was synthesized. Experiment utilized toluene as 
solvent, and the whole process was under nitrogen protection. Through the 
esterification reaction, the objective product can be acquired. According to the 
performance test, the aqueous solution of the product had a high viscosity even in the 
high temperature while the viscosity had higher retention rate. 
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